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Introduction 


While designed specifically for a lay audience, we hope that 
the information presented here in outline form will provide the 
reader with a more basic understanding of syphilis serology and 
its interpretation. 
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The Laboratory Aspects of Syphilis 


I. DISCUSSION: 
A. IMMUNOLOGY: The study of defensive mechanisms of 


the living body against pathogenic microorganisms is termed 
immunology. These defensive mechanisms are stimulated by 
either infection or inoculation. 


B. IMMUNITY: The degree of resistance to disease is termed 


immunity. 


Types of Immunity: 


I 


Natural immunity: Immunity attributed to antibodies 
present or appearing without obvious external stimulus 
is termed natural immunity. 


Acqtired immunity: (Active and Passive) 


a. 


Active: Humans exposed to infection or inoculation 
produce in their blood and tissue fluids, soluble sub- 
stances which tend to prevent or cure infection. These 
substances are called antibodies because they are 
bodies acting against introduced substances which are 
called antigens. 


EXAMPLE: 
Sabin oral vaccines are attenuated strains of the 
poliomyelitis viruses. When introduced into the 
body, these vaccines (antigens) will cause the 
production of antibodies which will prevent polio 
infection. 


Passive: Passive immunity is transmitted to the in- 
dividual from the mother, or artificially induced by 
the injection of serum or other proteins derived from 
an immune animal. 


EXAMPLE: 
Immune globulins administered to pregnant fe- 
males exposed to German measles will produce a 
passive immunity to the disease. 
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. SEROLOGY: Serological techniques are used to study 
antigen-antibody reactions in the laboratory. Serology is one 
tool in the investigation of immunity. Serologic tests for 
syphilis are performed on blood (serum or plasma) and 
spinal fluid specimens. The most commonly used types of 
tests are: 


1. Flocculation: A flocculation reaction is one in which a 
suspension of antigen particles is added to serum, plasma, 
or spinal fluid specimens. If the specimen contains anti- 
body, discrete usually visible clumps or floccules will be 
formed. 


2. Complement-fixation: The fixation of complement by 
the interaction of antigen and antibody is called comple- 
ment-fixation. The complement is fixed, bound, or com- 
bined by the antigen-antibody complex. 


3. Immobilization: The antigen, a viable, motile Trepo- 
nema pallidum, when mixed with serum containing 
specific treponemal antibody in the presence of active 
complement, becomes immobile. 


4. Fluorescent Antibody: A reaction of an antigen with 
an antibody that has been labeled with a fluorescein dye 
is observed by the use of a fluorescence microscope. 


. SENSITIVITY: The sensitivity of a serologic test for 


syphilis refers to its ability to be reactive in the presence of 
syphilis. 


. SPECIFICITY: The specificity of a serologic test for 
syphilis refers to its ability not to react in the absence of 
syphilis. 


. QUALITATIVE TEST (Pertaining to quality): A qual- 
itative test determines the presence or absence of a specific 
antibody or antibody-like substance (reagin) in a specimen. 


. QUANTITATIVE TEST (Pertaining to quantity): A quan- 
titative test determines the highest dilution of serum con- 
taining specific antibody or antibody-like substance indicated 
by a Reactive result. 


Ii. ANTIGENIC STRUCTURE 


OF TREPONEMA PALLIDUM: 


The Treponema pallidum, in the same way as other micro- 


organisms, must be considered a mosaic of different antigens to 
which, during the course of infections, the body responds by the 
formation of different antibodies. Syphilis serology deals with 
three broad groups of antibodies: 


A. Those that are detected in lipid or cardiolipin antigen test 


B. 


C. 


Til. 


A. 


procedures. 


Those that are detected in tests using 7. pallidum as an 
antigen. 


Those that are detected in tests using Reiter treponeme as an 
antigen. 


TYPES OF SEROLOGIC TESTS 
FOR SYPHILIS: 


NONTREPONEMAL TESTS: A nontreponemal test em- 
ploys an antigen (cardiolipin-lecithin) which is obtained by 
chemical extraction of beef heart. These tests are used to 
detect an antibody-like substance or “reagin”’ which in theory 
is the result of the interaction of the troponema with body 
tissue. These tests are not absolutely specific for syphilis 
antibodies, but are highly sensitive and specific for syphilis 
and have the advantages of being practical, inexpensive, and 
widely available. These tests are basically of two types: (1) 
flocculation tests and (2) complement-fixation tests. 


1. Flocculation Test: 


a. Slide flocculation tests, using small quantities of 
specimen and antigen suspension, are rapidly per- 
formed and are read microscopically for the presence 
or absence of flocculation. 


EXAMPLES: 
(1) VDRL Slide (Serum or Spinal Fluid): A meas- 


ured amount of spinal fluid or preheated serum 
and antigen suspension is placed within the ring 
on a glass slide, rotated mechanically for a 
specified time, and read immediately. 
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(2) Kline (Serum) 
(3) Mazzini (Serum) 

b. Card flocculation tests: 
See IIT., A., 3., d., and e. 


c. Tube flocculation tests are performed in test tubes, 
require larger quantities of specimen and antigen 
suspension, are more complicated, and are read with- 
out magnification. 


EXAMPLES: 
(1) VDRL Tube (Serum or Spinal Fuild): A meas- 


ured amount of preheated serum or spinal fluid 
and antigen suspension is shaken and centri- 
fuged. The tube is again agitated by shaking 
and read macroscopically. 


(2) Hinton (Serum) 


As indicated in the following statements applicable to all 
standard nontreponemal serological tests for syphilis, speci- 
mens showing any degree of reactivity in the qualitative test 
should be tested quantitatively. 


Prozone (Zonal) reactions occasionally occur in serologic 
tests. A strongly reactive serum may show a weak, an atypical, 
or on rare occasions, a completely negative reaction in undi- 
luted serum. Therefore, the same test procedure should be 
repeated quantitatively on all serums showing any degree of 
reactivity in undiluted serum or in instances where this phe- 
nomenon might be expected to occur (secondary and late 
active syphilis). 


Quantitative tests are much more informative than qualita- 
tive tests and are performed by diluting the serum or spinal 
fluid in geometric progression and testing to an endpoint 
titer. The results of quantitative reactions are reported in 
terms of the highest dilution (dils) at which the test speci- 
men produces a Reactive result. 
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EXAMPLE: 


Undiluted 
Serum dilution or 1:] 1:2 1:4 1:8 1:16 1:32 1:64 1:128 
Test reading R R RR R R WR N 


Reported as Reactive 1:32 or 32 dils. 


Quantitative tests are very helpful because they: 


a. establish a standard of reactivity (base line) from 
which a change can be measured; 


b. will generally show a rising titer on subsequent tests 
in early infectious or potentially infectious cases of 
syphilis; 

c. will generally show a falling titer in adequately 
treated early cases; and, 

d. will remain unchanged on subsequent testing in pa- 
tients who have so called sero-fast or sero-resistant 
titers (Wassermann-fast). 


In general, titers are higher in secondary syphilis than in 
primary syphilis. With latent syphilis, titers may attain any 
degree of reactivity, but are usually low or moderate. With 
the late manisfestations of syphilis, such as gummas, titers 
may be very high. 


2. Complement-fixation tests (Qualitative and Quantita- 
tive): 
EXAMPLE: 


Kolmer complement-fixation test—(for Serum and 
Spinal Fluid both qualitative and quantitative). 


a. A measured amount of preheated serum or spinal 
fluid, antigen, and complement is mixed in a test tube 
and incubated overnight in the refrigerator. 


Antigen Patient’s Specimen 
(Cardiolipin-Lecithin ) (Reagin?) 


Guinea Pig Serum 
(Complement) 
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If the patient’s specimen contains the antibody for 
which the test is being conducted, the complement 
will be fixed in the presence of the antigen. This fix- 
ation of the complement is not visible. 


Therefore, the following morning, an indicator sys- 
tem is added to determine whether the complement 
has or has not been fixed. 


The indicator is composed of another antigen-anti- 
body system designed to detect the presence or absence 
of complement. The antigen is a suspension of sheep 
red blood cells and the antibody is called hemolysin. 


Indicator System 


Sheep red blood cells Hemolysin 
(Antigen) (Antibody to sheep 
red blood cells) 


If the complement was fixed by antigen-antibody inter- 
action during the initial overnight incubation, no 
hemolysis occurs after the indicator system has been 
added, thus indicating a Reactive result. The tube has 
a red, turbid appearance due to the sheep red blood 
cells remaining intact and suspended in the fluid. 


If the complement was not fixed during the initial 
overnight incubation, upon the addition of the indi- 
cator system, the sheep ceils will hemolyze (disrupt 
with the liberation of hemoglobin). The test appears 
transparent, without visible intact cells and red in 
color. This is a Nonreactive result and indicates that 
the patient’s specimen did not contain antibody. 


A Weakly Reactive result is obtained when only a 
partial amount of complement is fixed in the initial 
incubation period. This is indicated when less than 
complete hemolysis of the cells occurs. 


Anticomplementary (AC): An anticomplementary report 
may be obtained on a very small percentage of specimens 
tested. This indicates the presence of some nonspecific sub- 
stance which destroyed the complement in the specimen 
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tested. This report does not indicate the presence or absence 
of syphilitic antibody, only that the test is unsatisfactory. A 
new specimen should be submitted using a proper method of 
collection (clean and dry syringe, needle, and test tube, etc.). 


3. Rapid Reagin Tests: These special purpose tests are 
slide or card flocculation procedures performed on un- 
heated serum or plasma and employ a modified VDRL 
antigen suspension made more sensitive by the addition 
of choline chloride. These procedures are used under 
special circumstances, such as testing large numbers of 
specimens where speed is desirable and for identification 
of specimens requiring further serologic follow-up, and 
are not recommended as routine procedures. In using 
these tests as screening tests, it is advisable to select all 
specimens giving any degree of reactivity for examination 
with other nontreponemal serologic procedures. 


a. RPR—Rapid Plasma Reagin: The RPR was the 
first rapid reagin test developed. It was used in the 
reception centers on the Mexican Border ard in 
some instances in jail testing programs. This is a 
crude test procedure designed primarily for field 
use. 


b. USR—Unheated Serum Reagin: The USR is a 
modification of the RPR test in which unheated 
serums are tested rather than plasma. This test uses 
measured amounts of serum and antigen suspension 
and is used in several Public Health Laboratories as 
a screening procedure. 


ec. PCT—PlasmaCriT: The PCT is an adaptation of 
the RPR test using the residual plasma portion 
from a microhematocrit determination. Increasing 
numbers of hospital laboratories and blood banks, 
where routine microhematocrit determinatons are per- 
formed, have adopted the PCT test and find that it 
is reasonably simple, inexpensive, and rapidly per- 
formed. 


d. RPR (Teardrop) Card Test: This field test is 
a modified RPR test adapted to a specially treated 
card, and does not require any laboratory equipment 
or glassware. All elements for obtaining the blood 
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and testing are contained in a kit and are disposable. 
The test area is in the shape of a teardrop. Plasma 
is placed in the test area and one drop of modified 
RPR antigen suspension containing carbon particles 
is added. The card is “rocked” for four (4) minutes 
and results are read macroscopically as Reactive on 
Nonreactive. 


RPR (Circle) Card Test: This is the latest modi- 
fication of the RPR tests. The circle card test is used 
in the laboratory in contrast to the teardrop card test 
which is performed in the field. A rotating machine 
is necessary for performance of this test. (Provisions 
have also been made for quantitative testing with 
this method, but the test results are not very repro- 
ducible. ) 

Test Technique: In performing the circle card test, 
a measured amount of unheated se- 
rum or plasma is spread on the 
treated, circular area of the test card. 
One drop of the modified VDRL anti- 
gen suspension containing carbon par- 
ticles is added and the mixture ro- 
tated mechanically for eight (8) min- 
utes. The results are read macroscop- 
ically as Reactive or Nonreactive. 


~ B. TREPONEMAL TESTS: Treponemal antigen tests are 


used to 


detect a specific traponemal antibody developed by 


the body in response to infection by Treponema pallidum. 
The treponemal antigen tests are more specific than the non- 
treponemal tests and are used primarily in diagnostic prob- 
lem cases. The treponemal tests are divided into two (2) 


groups: 
Group 


Group 


1: Those using the causative agent of spyhilis— 
Treponema pallidum—as the antigen. (TPI and 
FTA) 


2: Those using a cultivatable Reiter treponeme as 


the antigen. (KRP or RPCF) 


1. Treponema Pallidum Immobilization (TPI) Test: 


The 


TPI tests uses live Treponema pallida obtained from 


infected rabbit testicular tissue as antigen. When the pa- 
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tient’s serum containing specific antibody is combined 
with an antigen and active complement, the Treponema 
pallida are immobilized. 


Reports of the TPI Test: 


a. 


Reactive, Weakly Reactive, and Nonreactive reports 
are based upon the percentage of immobilization of 


the 7. pallida. 
(1) A Nonreactive result indicates an absence of 
specific treponemal antibodies. 


(2) A Reactive or Weakly Reactive results indicates 
the presence of treponemal antibodies. These 
antibodies are the result of a present or past tre- 
ponemal infection. 


Inconclusive results are obtained when treponemicidal 
substances are present which kill or immobilize the 
Treponema pallida. 


EXAMPLES: 

(1) Antibiotics in the serum. 

(2) Bacterial contamination of the serum. 

(3) Contamination of the serum by soluble substances 


contained in some rubber stoppers. 


Anticomplementary results are obtained when the 
specimen contains a nonspecific substance which de- 
stroys the active complement. 


EXAMPLES: Traces of acid, alkali, soap, etc. 

An Unsatisfactory for Testing report is obtained when 
the specimen submitted is: 

(1) Bacterially contaminated. 


(2) Too turbid for testing (chylous, etc.). 


Since the TPI test is very expensive and requires highly trained 
personnel, animal facilities, and more space than is available 
to the average laboratory, other methods for using T. pallidum 
as an antigen have been developed. 
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2. Fluorescent Treponemal Antibody (FTA) Tests: The 
FTA tests uses fluorescent antibody techniques to demon- 
strate treponemal antibody by visualizing its reaction with 
the specific antigen, Treponema pallidum. 


a. 


The test serum is placed in contact with Treponema 
pallida previously fixed with acetone to a glass slide. 


If the test serum contains antibody it will combine 
with or coat the Treponema pallida. This reaction is 
not visible. Upon the addition of a conjugate (anti- 
human globulin antiserum coupled to fluorescein iso- 
thiocyanate) to the test, it will react with the serum- 
coated spirochete and the spirochete will appear fluo- 
rescent when examined with a fluorescence micro- 
scope. . 


c. If the test serum does not contain antibody the 


treponeme will not be coated with human globulin 
and, therefore, no reaction will occur when “floures- — 
cein-labeled” anti-human globulin is added. The tre- 
ponemes will be invisible when examined with a fluo- 
rescence microscope. 


EXAMPLES: 


(1) FTA-200: A modification of the original FTA 
test that is gradually being replaced by the FTA- 
ABS test in most public health laboratories. The 
FTA-200 refers to testing serum diluted 1:200 in 
buffered saline. The test is specific but lacks sen- 
sitivity. 


(2) FTA-ABS: A recently evaluated modification 
of the FTA test. The test serum is diluted 1:5 
in FTA-sorbent instead of in buffered saline. The 
sorbent, an extract of Reiter treponemes, in- 
hibits the reaction of treponemal antibodies non- 
specific for Treponema pallidum that may be 
present in the serum of some patients. The evalua- 
tion results indicate that the FTA-ABS test is 
more sensitive than the FTA-200, KRP, and TPI 
tests and has specificity equal to that of the TPI 
test. 
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3. Kolmer Test With Reiter Protein Antigen (KRP) : 


NOTE: 
This test is sometimes referred to as the Reiter Protein 
Complement-Fixation (RPCF) test. 


The performance and reporting of results for the KRP — 
test are identical to the previously described nontrepo- 
nemal Kolmer Complement-Fixation test with the one ex- 
ception that the antigen used is an extract of the cultivat- 
able Reiter treponeme. This test demonstrates the group 
treponemal antibodies. It has a high level of specificity 
but lacks sensitivity in syphilitic infectons. 


IV. ADDITIONAL LABORATORY PROCEDURES: 
A. SPINAL FLUID TESTS: A reactive nontreponemal anti- 


gen test on a spinal fluid specimen almost always indicates 
present or past syphilitic central nervous system (CNS) in- 
fection, as biologic false positive reactions are rare. In addi- 
tion to the tests using spinal fluid already discussed (non- 
treponemal tests: VDRL, Kolmer) the examination of spinal 
fluid should include a total protein determination and a white 
cell count. An increased total protein, an increased cell count, 
and a Reactive nontreponemal antigen tests are indicative of 
active CNS syphilis. Spinal fluids which are visibly contami- 
nated or contain gross blood are unsatisfactory for testing. 


1. Total Protein Determination: The total protein de- 


2. 


termination is usually a turbidimetric method whereby 
spinal fluid proteins are precipitated with 10 percent tri- 
chloroacetic acid. The resulting turbidity is read by 
means of spectrophotometer. This determination may be 
performed on fresh specimens of spinal fluid as well as 
those submitted by mail. If mailed to the laboratory, 
spinal fluids should be placed in tubes containing Mer- 
thilolate to inhibit bacterial growth. A total protein con- 
tent in excess of 40-mg. percent is usually considered 
abnormal but nonspecific for syphilis. 


Cell Count: A cell count can be performed only on 
freshly drawn spinal fluid. This is a microscopic exami- 
nation of a measured amount of spinal fluid which has 
been placed on a white blood cell counting chamber. A 
cell count greater than 4 per cu. mm. is usually consid- 
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ered abnormal and indicative of active infection. An in- 
creased cell count coupled with a reactive nontreponemal 
antigen test is the best indication of active CNS syphilis. 


Colloidal tests on spinal fiuid, such as colloidal gold, have 
very limited value in the diagnosis or management of neuro- 
syphilis. If the diagnosis cannot be made with the previously 
mentioned tests, certainly this procedure will not help. 


. DARKFIELD EXAMINATION: Darkfield examination 


is a microscopic examination of exudate from suspected 
lesions using a compound microscope equipped with a dark- 
field condenser. The darkfield examination should be per- 
formed on any rash or lesion that is suspected of being syphi- 
litic. 

A darkfield condenser has a built-in opaque stop that pre- 
vents direct rays of light from entering the microscope. 
Peripheral rays are reflected obliquely to the upper surface 
of the slide at such an angle that they do not normally enter 
the objective lens. When some object is present on the slide, 
the light is reflected into the microscope. The object appears 
white against a black background. 


A positive darkfield examination is the demonstration of 
a spiral organism with the characteristic morphology and 
motility of T. pallidum. This constitutes an absolute diag- 
nosis of primary, secondary, early congenital, or infectious 
relapse syphilis. 


A negative darkfield examination is the inability to demon- 
strate 7’. pallidum. This may be due to one or a combination 
of the following: 


1. The patient has received some treatment. 
2. The lesion is fading or healing. 


3. The specimen contains too few organisms to be demon- 
strated. 


4. The lesion may be of late syphilis. 
o. The lesion is not syphilis. 


A negative darkfield examination does not exclude the 
diagnosis of syphilis. If possible, at least three (3) prepara- 
tions should be examined while the patient is available. If the 
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organism has not been found, it is suggested that the patient 
be informed of the care to be exercised until he returns for at 
least two additional examinations. Serologic follow-up of all 
negative darkfields should be continued for at least three 
months. 


C. FLUORESCENT ANTIBODY DARKFIELD (FADF): 
This is an experimental immunofluorescent staining technique 
developed for identification of Treponema pallidum in stained 
smears of lesion exudate. If proved acceptable, it may be 
useful in areas where darkfield examinations are not per- 
formed locally. Specimens are collected in capillary tubes 
and mailed to a central laboratory for examination. The 
fluorescein-labeled Treponema pallidum antibody (conju- 
gate) is not available commercially. 


V. REPORTING OF TESTS: 


In accordance with the recommendations in the 1953 report of 
the National Advisory Serology Council to the Surgeon General 
of the U. S. Public Health Service, the terms Reactive, Weakly 
Reactive, and Nonreactive have been substituted for the terms 
Positive, Weakly Positive or Doubtful, and Negative in report- 
ing results of qualitative tests. 


In reporting results of quantitative reactions, it is recom- 
mended that the endpoint titer be reported in terms of the greatest 
dilution in which the tested specimen produces a Reactive result 
and that the term dils, a contraction of the word dilution, be used 
to identify these dilution reactivity endpoints. 


Reporting of a test should be made in accordance with the 
recommendations of the author-serologist. When more than one 
test is performed, the results of each test should be reported by 
the name of the test. 


VI. UTILIZATION AND INTERPRETATION 
OF SEROLOGIC TESTS FOR SYPHILIS: 


A. NONTREPONEMAL TEST: Because of their economy 
and availability, all blood specimens for diagnostic testing 
should first be subjected to a standard nontreponemal anti- 
gen test or a satisfactory screening test. 


1. Unless there is contrary clinical evidence, nonreactive 
results would seem to exclude active syphilis. 
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2. Reactive results (verified on a second specimen and in 
cases where clinical and/or epidemiologic evidence sup- 
ports or does not oppose the diagnosis ) indicate syphilis 
with a high degree of reliability. However, biologic false 
positive (BFP) reactions do occur even in high titers. 
Therefore, verification of a repeated reactive nontrepo- 
nemal antigen test by a treponemal antigen test is ad- 
visable, particularly in cases where clinical and/or epi- 
demiologic evidence speak against the diagnosis of syphi- 
lis. 


3. In the case of a reactive result with a qualitative test, 
the specimen should be quantitated with a standard non- 
treponemal antigen: test, such as the VDRL Slide Test. 
Quantitative tests are helpful in evaluating therapeutic 
cure because they establish for the diagnosed case a 
standard of reactivity (base line) from which change can 
be measured. After treatment for early syphilis, a con- 
stantly falling titer is usually regarded as representative 
of cure. Following adequate treatment for: 


a. Primary Syphilis: The Reagin test should become 
nonreactive within six (6) to twelve (12) months. 


b. Secondary Syphilis: The Reagin test should become 
nonreactive within twelve (12) to eighteen (18) 
months in 90-95 percent of cases. 


c. Syphilis of two (2) or more years’ duration: The 
Reagin test response is unpredictable. The titer may 
either fall or remain stable. 


4. Biologic false positive nontreponemal spinal fluid tests 
for syphilis are extremely rare; therefore, it is usually 
unnecessary to perform a treponemal test. A reactive 
VDRL spinal fluid tests is diagnostic of CNS syphilis. 


Because nontreponemal antigen tests differ in sensitivity and 
specificity and because the results of a battery of these tests 
would be more confusing than confirming, it is advisable to 
use only one of the nontreponemal antigen tests to evaluate 
the patient’s diagnosis and follow-up. 


. TREPONEMAL TESTS: These tests are not designed for 
routine use, but are reserved as verification procedures to 
be performed on diagnostic problem cases at the special 
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request of the clinician. Their use is indicated for the follow- 
ing situations: 


1. 


Zz. 


To distinguish reactions due to syphilis from biologic 
false positive reactions in nontreponemal tests. 


To confirm a clinical impression of late syphilis in cases 
where the nontreponemal atigen test is nonreactive. 


To resolve cases where there is epidemiologic evidence 
of syphilis in a marital partner and where repeated non- 
treponemal antigen tests are nonreactive. 


To assist in diagnosing syphilis in a mother who is non- 
reactive to nontreponemal antigen tests, who shows no 
clinical evidence of syphilis, and who has a congenitally 
syphilitic child. 


. INTERPRETATION OF THE LOW-TITERED REAC.- 


TIVE SEROLOGIC TESTS FOR SYPHILIS: In cases 
where the physical examination and history are negative, a 
low-titered reactive nontreponemal antigen test may be the 
only indication that a syphilitic infection exists. 


1. 


In evaluating a reactive serology (verified on a second 

specimen) with no other corroborative evidence, four 

possibilities should be considered: 

a. The reaction is due to syphilis and the patient was 
never treated or was inadequately treated. 


b. The patient has had syphilis and was adequately 
treated sometime in the past and has remained sero- 
fast. 


c. The reaction is due to some condition or disease other 
than syphilis (Biologic False Positive—BFP). 


d. The laboratory is in error. 


Proceed as Follows: 


a. Repeat the nontreponemal antigen test (VDRL) at 
regular weekly intervals to establish the presence of 
a static or rising titer. 


(1) If the second repeated VDRL is nonreactive and 
a repeated history and physical examination are 
negative, there is no justification for a diagnosis 
of syphilis. 
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(2) If the repeated VDRL shows a rising titer of 
two or more dilutions, a diagnosis of syphilis 
is usually justified. 


(3) If the repeated VDRL shows a static titer, the 


diagnosis is still questionable. 


b. If after repeated nontreponemal tests the diagnosis 
is still questionable (the titer remains static or shows 
a one dilution greater or lesser change), a KRP 
(RPCF), FTA-200, or FTA-ABS test should be re- 
quested. If the result of the one treponemal test is 
reactive, a diagnosis of syphilis is justified. However, 
this does not mean that the patient is infectious and/or 
needs treatment. 


c. If the KRP (RPCF) or FTA-200 test is performed and 
found to be nonreactive, and if early syphilis has 
been excluded, an FTA-ABS or TPI test should be 
requested. A reactive FTA-ABS or TPI test result 
indicates either untreated, inadequately treated, or 
adequately treated late syphilis. A nonreactive FTA- 
ABS or TPI, properly performed and controlled, 
would indicate a Biologic False Positive (BFP) non- 
treponemal test result. 


D. SPECIAL PROBLEMS: 


1. A reactive serology in a pregnant woman should be in- 
terpreted in essentially the same way as in a non-preg- 
nant individual. 


2. The occurrence of a confirmed acute or chronic BFP, al- 
though excluding syphilis, is not a diagnosis per se. Since 
a BFP is often caused by a serious disease, a definite 
diagnosis must be sought in each case. 


Keep in mind that no serologic test for syphilis can make 
a diagnosis by itself or distinguish between active (never 
treated or inadequately treated) syphilis and inactive (ade- 
quately treated) syphilis but must be coupled with a care- 
ful history and a thorough physical examination before a 
diagnosis can be made. 


VII. GLOSSARY: 


Antibody: A substance which is produced by the body in re- 
sponse to the injection of, or infection with, foreign material. 
The antibody is usually found in the serum globulin fraction. 
It will react specifically in vivo and in vitro with its antigen. 


Antigen: 


1. Any foreign substance which when introduced into the blood 
or tissues stimulates the formation of an opposing body or 
substance called an antibody. The antigen when mixed with 
its specific antibody will react in some observable and meas- 
urable way. 


2. A substance or combination of substances used in serologic 
tests to determine various type reactions in the presence of 
antibodies; i.e., cardiolipin-lecithin-antigen used in nontre- 
ponemal tests; viable Treponema pallida used in the TPI test. 


Anticomplementary (AC): A reaction resulting from the de- 
struction or fixation of complement by a nonspecific substance. An 
AC report does not indicate the presence or absence of syphilis 
antibody, only that the test is unsatisfactory. 


Biologic False Positive (BFP): Reactive nontreponemal test 
results caused by a disease or condition other than syphilis or 
one of the other treponematoses. 


Cardiolipin: A substance extracted from fresh beef hearts which, 
when combined with lecithin and cholesterol, forms an antigen 
for use in nontreponemal flocculation and complement-fixation 
tests for syphilis. 


Chylous: Pertaining to the milky appearance of a serum con- 
taining an emulsified fat (chyle) produced by the digestive 
process. 


Complement: A substance in fresh serum or plasma which com- 
bines with antigen-antibody complexes. Guinea pig serum is used 
as the source of complement in serology. 


Conjugate: A globulin fraction of serum containing a specific 
antibody combined with a fluorescein dye and used in the Fluo- 
rescent Antibody (FA) techniques. 


Exudate: The liquid material obtained from lesions. 
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Globulin: That portion of serum which contains the antibodies. 


Hemoglobin: The oxygen carrying red coloring matter of the 


red blood cells. 


Hemolysin: An antibody which produces hemolysis of red blood 
cells in the presence of complement. Hemolysin for complement- 
fixation tests is usually obtained by injecting rabbits with sheep 


red blood cells. 


Hemolysis: The lysis or dissolution of red blood cells with the 
liberation of hemoglobin. 


In Vitro: In a test tube. 
In Vivo: In the living body. 


Lecithin: A substance extracted from fresh beef hearts or egg 
yolks which, when combined with cardiolipin and cholesterol, 
forms an antigen for use in nontreponemal flocculation and com- 
plement-fixation tests for syphilis. 


Lysis: The destruction of dissolution of an intact cell by a spe- 
cific antibody. 


Merthiolate: A mercury compound used to prevent growth of 
bacteria. 

Microhematocrit: A micro-technique to determine the percentage 
volume of red blood cells by centrifugation of a sample of whole 
blood to which an anticoagulant has been added. The microhem- 
atocrit is frequently used in place of a red blood cell count. 


Plasma: The fluid portion of the blood which contains all the 
chemical constituents of whole blood except the cells. 


Reagin: An antibody-like substance which is thought to be pro- 
duced by the interaction of the treponeme on the body tissue. 


Reiter Treponeme: A cultivatable treponeme isolated by Dr. 
Hans Reiter. 


Sero-fast: The failure of reagin to disappear after adequate 
treatment. Also referred to as sero-resistant or Wassermann-fast. 


Serum: The clear liquid which separates from the blood when 
it is allowed to clot and which is used in most serologic tests. 


Sorbent (FTA): An extract of the nonpathogenic, cultivatable 
Reiter treponemes containing “group” treponemal antigens (an- 
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tigens common to several treponemes) that is used to dilute the 
patient’s serum before testing. Antibodies to “group” treponemal 
antigens, if present in the serum, will be inhibited (“absorbed’’) 
by this reagent and prevented from reacting with the Treponema 
pallidum antigen on the slide. 


Spectrophotometer: An instrument used in the laboratory to 
measure intensity of color, turbidity, etc. . 


Turbidimetric: Measurement of turbidity of a fluid. 


Zonal: The inhibition of a reaction due to excessive antibody or 
antigen. 
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